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Lettuce farmers in the Salinas Valley of California have reported 
debilitating losses to their crop as a result of damage to the roots 
of lettuce plants. Similar symptoms have also been reported by 
maple and poplar tree nurseries in Oregon. A study of the arthro-
pods associated with the damaged lettuce and tree seedling 
roots indicated that feeding by a Collembola is the likely cause of 
the damage. Using morphological evidence the Collembola were 
identified as Protaphorura fimata. We used molecular tools, the 
mitochondrial gene cytochrome oxidase I (COI), to confirm the 
identity of this pest as well as to determine the genetic relation-
ship between the California and Oregon P. fimata populations to 
each other and with a population from Europe. The goals of this 
research are as follows: 1) Confirm species identity of California 
and Oregon P. fimata populations. 2) Determine genetic relation-
ship of California, Oregon and European P. fimata populations in 
order to assess whether P. fimata is an invasive species.  
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Graphene, a 2-dimentional carbon material, exhibits optical, me-
chanical, chemical and electrical properties, making it a viable 
option for a wide range of industrial applications.  Despite gra-
phene’s potential, challenges in the cost and energy efficiency of 
the synthetic process as well as quality of synthesized graphene 
still stand. Amongst the most popular and industrially practical 
methods used to synthesize graphene, is the employment of 
Chemical Vapor Deposition (CVD) to grow graphene on a copper 
substrate/catalyst. Here we explore methods to reduce cost while 
maintaining high quality graphene synthesis by optimizing the 
recyclability of copper substrate.   
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